Title: Screwdriver With Dual Cam Slot for Collated Screws 
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08/882,323 filed June 25, 1997 which is a continuation-in-part of United States Patent 
Application Serial No. 08/673,398 filed June 28, 1996, which is a continuation-in-part of United 
States Patent Application Serial No. 08/51 1,945, filed August 7, 1995, which is a continuation- 
in-part of United States Patent Application Serial No. 08/233.090 filed April 28, 1994 which is a 
continuation-in-part of United States Patent Application Serial No-08/198,129 filed February 17, 
1994 which is a continuation-in-part of United States Patent Application Serial No.08/0 18,897 
filed Febniary 17, 1993. 
Scope of the Invention 

This invention relates generally to a screwdriver for driving collated screws which are 
joined together in a strip, and, more particularly, to a power screwdriver witha nose portion 
which renders the screwdriver adaptable for use in driving screws having different lengths and 
diameter screw heads. 
Background of the fovention 

Collated screwstrips are known in which the screws are coimected to each other by a 
ret2uning strip of plastic material. Such strips are taught, for example, by U.S. patent 4,167,229 
issued September 1 1, 1979 and its related Canadian Patents 1,040,600 and 1,054,982 as well as 
U.S. Patent 4,930,630, the disclosures of which are incorporated herein by reference. Screws 
carried in such screwsstrips are adapted to be successively incrementally advanced to a position 
in alignment with and to be engaged by a bit of a reciprocating, rotating power screwdriver and 
screwed into a workpiece. 
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In the course of the bit engaging the screws and driving it into a woriqpiece, the screw 
becomes detached from the plastic strip leaving the strip as a continuous length. 

In the use of such collated screwstrips in screwdrivers, the strip serves a 
function of assistii^ in guiding the screw into a workpicce and, to accomplish this, tte 
strip is retained agamst movement towards the woricpiece. In the screwstrip, each screw 
to be driven has its threaded shaft threadably engaged in a threaded sleeve of the strip 
such that on the screwdriver engaging and rotating each successive screw, the screw 
turns withm the sleeve i;^ch acts to guide the screw as it moves forwardly into Oireaded 
engagement into the woriqpiece. Preferably, only after the tip of the screw becomes 
engaged in the workpiece, does the head of the screw come into contact with the sleeves. 
Further, forward movement of the screw into the workpiece then draws the head 
downwardly to engage the sleeve and to rupture the sleeve by reason of the forward 
movement of the head with the strip retained against movement towards the woriqpiece. 
The sleeve preferably is configured to have fragile strips which break on the head passing 
through the sleeve such that the strip remains intact as a continuous length. Since the 
strip is a continuous length, on advancing the screwstrip with eadi successive screw to 
be driven, it necessarily results fliat portion of the strip from wbkh each screw has been 
driven are also advanced to exit from the power screwdriver- 
Known power screwdrivers for driving such collated screwstrips include 
U.S. Patent 4,146,071 to Mueller ct al. issued March 27. 1976, and U.S. Patent 
5,186,085 to Monaceli, issued February 16, 1993, the disclosure of which are 
incorporated herein by refi^ence. Sudi known pow« screwdrivers include a rotatable 
and reciprocally moving sCTewdriver shaft wtuch is turned in rotation by an electric 
motor. A screwdriving bit forms a forwardmost portion of tiie shaft for engaging the 
head of each successive screw as each screw is moved into a driving position, axially 
aligned under the screwdriver shaft. 

An important aspect of such power screwdriver is the manner and accuraqr 
with which the screws are advanced and positioned so as to be properly aligned axially 
under the screwdriver shaft for successful initial and cont'mued engagement between the 
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bit and the screwdriver head in driving a screw fully down into a workpiece. In the 
device of Mueller et al, a guide channel is provided through which the screwstrip is 
advaiK:ed. The guide channel is sized to receive screws of specific head size and 
minimiim length. The guide channel is formed as an integral part of a sliding body 
viiich also carries other components of a screw advance mechanism including a feed 
pawl to engage the screwstrip and therd>y advance successive screws in the screwstrip. 
The screws are successively advanced into position in alignment with the screwdriver 
shaft vriith tte heads of the screws being urged into abutment Mdth a stop which is to 
locate the screw head. The stop typically defines a radial extent of a boreway through 
which the shaft and screw head axially move as the screw is driven. 

The shaft is axially movable in the boreway in a reciprocal 'manner to 
engage the screw and drive it into a woiiqpiece. After each screw is driven the shaft 
retracts and a subsequent screw carried on the screwstrip is advanced sideways into the 
boreway, engaging the stop so as to be aligned under the shaft. 

Known power drivers for collated screws have a slide body which is 
reciprocally slidable relative a housing in a normal c^cle of operation. Known screw 
advance medianisms are coupled between the slide body and housing to translate relative 
movement of the slide body and housing into a cycUcal cycle of advance of the 
screwstrips. 

Known screw advance mechanisms suffer the disadvantage that ttey are 
complex and typically involve a number of components. For example, in the devke of 
Mudlw eC al, U.S. Patent 4,146,071, the advance mediani^ conqprises three 
interrelated lever membos together with a camming roller which cams on a camming 
surface. A primary spring biases the slide body to an exiraded position relative tiie 
housing. A secondary spring biases the lever memb«s to urge tiie roUec into the 
camming snifacg and the screwstrip towards the fully advanced position. The secondary 
spring has the disadvantage of being relatively strong and requiring substantial additional 
forces for operation so as to telescope the slide body into the housing and overcome the 



additional frictional forces developed between the canuning roller and the camming 
surfaces. 

Known screwstrip advance mechanisms are unduly complex, expensive to 
manufacture, cumbersome, bulky and inconsistent in their features with a lightweight tool 

of niinimtifTi size. 

Summary of the Invention 

To at least partially overcome these disadvantages of the prior art, the 
present invention provides a screwdriver for driving collated screws including a slide 
body coupled to a housing for reciprocal displacement in a cycle including a retraction 
stroke and an extension stroke, a lever pivotably mounted to the slide body' carries at 
one end a cam pin received in a cam slot in the housing with the other end of the lever 
advancing succssive screws in the screwstrip, the cam slot having first and second 
camming surfaces for selective engagement by the cam pin to vary the relative 
positioning of the lever to be different for the same positions of the slide body in the 
housing in the retraction strokes than in the extension stroke. 

An object of the present invention is to provide a simplified anangement 
for translating relative positioning of the slide body and the housing into positioning of 
the screw advance mechanism, yet permitting for different positions in an extension 
stroke versus a retraction stroke. 

Another object is to provide in an attachment for driving collated sc^ws 
an enhanced sequMK^ng of relative positioning of the screw to be driv^ the next screw 
to be drivra and the mandrel in cycUcal steps of advandng and driving each screw. 

Accorttingly , in one aspect the present invention provides an apparatus for 
driving with a power driver a screwstrip comprising threaded fasteners, such as screws 
or the like, which are joined together in a strip con^rising: 

a housing; 

an elongate driver shaft for operative connection to a power driver for 
rotation thereby and defining a longitudinal axis; 
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a slide body coupled to the housing for displacement parallel to the axis 
of the driver shaft between an extended position and a retracted position; 

the slide body having a guide channel for said screwstrip transverse to the 

axis, 

a shuttle carried on the slide body movable reUtivc the sUde body 
transverse to the aMS towards and away from the axis, 

the shutflc carrying pawl means for. engagement with the screwstrip to 
advance the screwstrip with movement of the shuttle towards the axis to place successive 
of the fasteners into axial alignment with the driver shaft for driving by the driver shaft. 

a lever having a first end coupled to the shutUe and a second end coupled 
to the housing whereby movement of tbc slide body axially relative tiie tiousmg (a) 
towards the extended position moves the shuttie towards the axis and (b) away from tiie 
extended position moves tiie shuttie away from tiie axis, 

tiie lever pivotably mounted on tiie slide body intermediate its first and 

second ends; 

tiie housmg having an elongate cam slot having skle-by-side first and 

second camming surfaces, 

tiie second end of tiie lever carrying a cam pin member slidably engaged 
in flie cam slot between tiie fttst and second camming surfaces; 

die slide body moving relative tiie housing in a cycle of operation in which 
die dide bo<fy moves in a retracting stiote from file extended p^ 
position and flicn moves in an extending stroke from die retracted position to die 

extended podtion. 

in at least some identical relative portions of die slide hoiy and housing, 
die pin inember engages die first camming surfiice in die retracting stroke and die sew 

camming surfaces in die extending stroke such diat die lever places die shuttie at different 

positions relative tiie identical positions of die slide body and housing in a retracting 

Stroke than in an extending stroke. 



Brief Description of the Drawings 

Further aspects and advantages of the present invention will appear from 
the following description taken together with the accompanying drawings, in which: 

Figure 1 is a pictorial view of a power screwdriver in accordance with a 

first picfcned embodiment of the present invention: 

Figure 2 is an exploded pictorial view of the housing and slide body shown 

in Figure 1; 

Figure 3 is a pictorial view of the opposite side of the slide body to that 
shown in Figure 2 but with a screwstrip positioned therein; 

Figure 4 is a schematic partially cross-sectional view of the driver 
attachment of Figure 1 in a fully extended position as seen in Figure 1 through a plane 
passing through the longitudinal axis of the drive shaft and centrally of the screws in the 
screwstrip; 

Figure 5 is a view identical to Figure 4 but with the drive attachment in 
a partially retracted position in driving a screw into a woriq)iece; 

Figure 6 is an end view of the nose portion of Figure 2; 

Figure 7 is a pictorial view of die nose portion shown in Figure 2 but 
modified in accordance with a second embodiment of the invention to provide a 

retractable screw locating plate; 

Figure 8 is a cross-sectional view through section Vm-Vffl' in Figure 7; 
Figure 9 is a pictorial view of an optional dutch drive shaft in accordance 

wifli anoflier aspect of die InvMition; 

Figure 10 is a cross-sectional view of die drive shaft of Figure 9 passing 
thiou^ die lon^tudinal axis in Figure 9 and with the drive shaft in a disengaged 
position; 

Figure 1 1 is a view identical to that of Figure 10 but with the drive shaft 

in an engaged position; 

Figure i2isaschcmaucpictorial viewof asccondversionof aremovable 

nose portion; 



Figure 13 is a partially cut-away pictorial view of the nose portion of 
Figure 12 from a different perspective; 

Figures 14, 13, 16 and 17 are similar views of tbe nose portion of Figure 
12 shown wiih the last screw in a strip in successive positions as it is driven from the 
nose portion; 

Hgure 18 is a cross-sectional side view of the nose portion of Figure 14 
along vertical section 18-18'; 

Figure 19 is a vertical cross-section of tbc nose portion of Figure 14 along 
vertical cross-section 19-19'; 

Figure 20 is a horizontal cross-section along section line 20-20* of Figure 

19; 

Figure 21 is a vertical cross-section of the nose portion of Figure 17 along 
vertical section line 21-21'; 

Figure 22 is a horizontal cross-section along section line 22-22* in Figure 

21. 

Figure 23 is a schematic pictorial view similar to Figure 13 but of a third 
version of a removable nose portion; 

Figure 24 is a pictorial view of a powCT screwdriver similar to that in 
Figure 1 but driving a scrcwstrip of fixed length having a curved configuration; 

Figure 25 is an e3q>loded pictorial front view similar to Figure 2 but of a 
second enibodinirat of driver adadhment m accordance ^tfa tins invention; 

Rgure 26 is a rear view of the coDqK>nents of the driver attadiment of 
Hgure 25 assembled; 

Figures 27 and 28 are pictorial views from opposite angles of a driver 
assembly utilizing the driver attadunent of Figure 25; 

Figure 29 is an exploded pictorial view of a housing and slide body similar 
to Figure 2, however, showing another aspect of the present invention having a modified 
camming arrangmcnt with a pin and cam slot to move the advance lever in relation to 
relative sliding of the slide body and housing; 
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Figure 30 is a pictorial view of the opposite side of the slide body to that 
shown in Figure 29 but with a screwstrip positioned therein; 

Figures 31 to 41 are side ^ews of the driver attachments of Ingures 29 
and 30 showing the attachment in successive positions in a cycle of <^ration, with 
Figure 31 showing the attachment in a folly extended position and Figure 38 showing the 
attachment in the folly retracted position. 

Entailed Description of the Drawings 

Reference is made to Figure 1 which shows a complete power screwdriver 
assembly 10 in accordance with the present invention. The assembly 10 comprises a 
power driver 11 to which a driver attachment 12 is secured. The driver attachment 12 
carries a cartridge 9 containing a coil of a collated screwstrip 14 with spaced screws 16 
to be successively driven. 

Reference is made to Figure 2 showing an exploded view of major 
components of the driver attachment 12 as housing 18 and a slide body conq>rising a rear 
portion 22 and a removable nose portion 24. Rgures 4 and 5 show in cross-section the 
interaction of these components. 

As seen in Rgure 4, the rearmost end 26 of the housing 18 has a 
rearwaidly directed socket 27 with a longitudinal slot 28 in its side wall to receive and 
secuidy clamp the housing 18 onto tbc housing 30 of the power driver 1 1 so as to secure 
the housing 18 of the driver attachment to the housmg 30 of the power driver against 
idative movement. The power driver 11 has a chudc 32 rotatable in the driver housing 
30 by an electric motor (not shown)* Tlie dnick 32 rdeasably engages the driver shaft 
34 in known manner. The houskg 18 is provided vdfh a lateral flai^e 36 at its rear «id 
to which a known screwstrip containing cartridge 9 is secured in a conventional manner. 

As seen in Figure 4. the slide body 20 is slidably received in the housing 
18 with the driver shaft 34 received in a bore pass'mg through the rear portion 22 and 
nose portion 24 of the slide body 20. A compression spring 38 disposed between the 
housing 18 and the rear portion 22 coaxially about the driver shaft 34 biases the slide 
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body away from the housing 18 from a retracted position towards an extended position. 
As shown, the spring 38 is disposed between the housing 18 and the rear portion 22. 
Slide stops 25. best shown in Figure 2. are secured to the rear poition 22 of the slide 
body. Two slide stops 25 slide in two Iragitudinal slots 40 on each side of the part 
cylindrical side wall 42 of the housing 18 to key the rear portion 22 of the slide body to 
the housing 18 against relative rotation and to prevent the slide body being moved out 
of the housing 18 past a fully extended position. 

The rear portion 22 comprises a generally cylindrical element 44 with a 
radially extendmg flange clement 46 on one side. A lever 48 is pivotally mounted to the 
flange element 46 by bolt 50 for pivoting about an axis 51 of bolt 50 normal to a 
longitudinal axis 52 which passes centrally through the drive shaft 34 and about which 
the drive shaft is rotatable. Lever 48 has a forward arm 54 extendmg forwardly to its 
front end 56 and a rear arm 58 extendmg rearwardly to its rear end 60. A cam follower 
62 has its forward end 63 mounted to the rear end 60 of the rear arm 58 by a bolt 64 
being received in a slot 65 extending longitudinally in the rear end of the rear arm 58. 
The cam follower 62 has at its rear end 66 two cam roU^ 67 and 68 rotatable on pins 
parallel to the axis of bolts 50 and 64. 

As seen in Figures 2 and 4, the housing 18 carries a camming channel 70 
in wfaidi the cam rollers 67 aixl 68 are received. The caoDuning channel 70 is disposed 
to one side of tiie drivar shaft 34 and ext^ids goierally parallel thereto. Tte camming 
channel 70 has opposed camming surfaces 71 and 72 at least partially closed by side 
walls 73 and 74. 

The Pluming diannel 70 extends rearwardly beside the sodcet 27 of 
housmg 18 and thus rearwardly past tte chudc 32 of the power driver 11 to one side 
thereof. This configuration pernuts tiie use of a housmg 18 ^di is of a lesser leng^ 
parallel longitudmal axis 52 for a given length of the cam follower 62 and of the lever 

48. rearward of bolt 50. 

A spring 69 wound about bolt 50 is disposed between the flange element 
46 and the forward arm 54 of the lever 48 to bias the lever in a clockwise direction as 
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seen in Figure 4. The effect of spring 69 is to urge the cam roller 67 into engagement 
with cam surface 71 and to urge cam roUer 68 into engagement with cam surface 72. 

With relative sliding of the slide body 20 and the housing 18 between the 
extended and the retracted poations, the cam foUower 62 translates the relative 
movement and positioning of the sUde body 20 and housing 18 into relative pivoting and 
positioning of the lever 48 about the axis 51. The ability of bolt 64 to sUde 
longimdinally in the longitudinal slot 65 provides a lost motion Unkage as is known and 
is advantageous such that the relative timing of pivoting of the lever 48 varies as 
compared to the relative location of the slide body 20 and housing 18 in movmg towards 
an extended position as contrasted with moving towards a retracted position. 

The nose portion 24 has a generally cylindrical screw guide'element or 
guide tube 75 arranged generally coaxiaUy about longimdinal axis 52 and a flange-like 
screw feed channel element 76 extending radiaUy from Uie guide tube 75. 

The guide tube 75 has a cylindrical portion 77 at its rear end with a 
cylindrical exterior surface sized to be closely received, preferably in a friction fit. within 
a forwardly opemng cylindrical bore 78 in the forward end of the rear portion 22. A 
radiaUy extending key 80 is provided to extend from the cylindrical portion 77 of the 
nose portion 24 to be received in a correspondingly sized kcyway slot 82 in the rear 
portion 22 as best seen in Figure 4 and 7 to secure the nose portion 24 to the rear portion 

22 agamst relative pivoting about the longitudinal axis 52. 

The giAJc tube 75 has a cylindrical bore or guideway 82 cxtendmg axiaUy 

tough Ae guide tube with the gnkJeway 82 delmeatcd and bordered by a radially 
cxicndmg cyUndrical side wall 83 and open at its forward axial end 84 and at its 

rearward axial end 85. 

The guide tube 75 has a rearward section adjacent its rear end 85 in which 

the side wall 83 extends 360^ about the goideway 82. Forward of the rearward section, 
the guide mbe has a forward section best seen in Figure 4 and which has an access 
opening 86. shown in the drawings as being on the right hand side of die guide tube 75. 
Screw access opening 86 is provided to permit the screwstrip 14 including retaining strip 
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13 and screws 16 to move radially inwardly into the guideway 82 from the right as seen 
in Figure 4 and 5. Eadi screw preferably has a head 17 witix a diameter marginally 
smaller than the diameter of die side wall 83. It follows that where tfie head of die screw 
is to enter the guideway 82, the screw access opening must have dicumfermdal extent 
of at least 180"*. Where the shank 208 of the screw is to enter the guideway, the screw 
access opening may have a lesser circumferential extent. 

In the forward secdon, the side wall 83 of the guide tube 75 engages the 
radially outermost periphery of the head 17 of the screw 16, to axially locate the screw 
head 17 coaxially within the guideway 82 in axial alignment with the drive shaft 34. In 
this regard, the side wall 83 preferably extends about the screw sufficiendy to coaxially 
locate the screw head and thus preferably extend about the screw head at least 120**, 
more preferably, at least 150'' and most preferably about 180*". 

An exit opening 87, shown towards the left hand side of the guide tube 75 
in Figures 4 and 5, is provided of a size to pemut the spent plastic strip 13 from which 
the screws 16 have been driven to exit from the guideway 82. Fbrwardly of the exit 
opening 87, the side wall 83 of the guide tube 75 is shown as extradmg greater than 
about 180** about the longitudinal axis 52 so as to continue to provide a side wall 83 
wMch can assist and positively coaxially guiding the head 17 of a screw 16 being driven. 

The screw feed channel element 76 is best seen in Figures 3 and 4 as 
providii^ a channelway 88 wluch extonds radially idative die longitudinal axis 52 to 
intersect widi the giudeway 82 in die guide tube 75. In diis r^aid, die channelway 88 
opens to the guideway 82 as tte screw access openii^ 86 . The channdway 88 provides 
a diannel of a ax>sS'^ection similar to that of the screw access opting 86 from die screw 
access opening 86 to a remote ratranceway opening 90. The channelway 88 is defined 
between two side walls 91 and 92 joined by a top wall 93. The major side wall 91 is 
slK)wn as extending from the heads 17 of the screws 16 forwardly to at least partially 
behmd the plastic retaining strip 13. The lesser side wall 92 is shown as extending from 
the heads 17 of the screws 16 forwardly to above the plastic strip 13. Stoppmg the lesser 
side wall from extending down over the strip 13 assists in reducing friction between the 



- 11 - 



strip 13 and the lesser side wall. The side walls 91 and 92 define the channelway 88 
with a cross-section confonning dosely to that of the scrcwstrip 14 and its strip 13 and 
screws 16 with an enlaiged width where the heads of the screws are located and an 
enhuged width where the retaining strip 13 is prowled about the screws. The ade walls 
91 and 92 also have an ailaiged funnelling section at the cntranceway opening 90 Miuch 
tapets inwardly to assist in giu<Ung the saewstrq) to cntCT the channelway. 

As best seen in Figure 3, the major side waU 91 is provided on its exterior 
bade surface with a raceway 94 extending parallel the channelway 88 and m whidi a 
shuttle 96 is captured to be slidable towards and away from the guide tube 75 between 
an advanced position near the guide tube and a withdrawn position remote from tiie guide 
Wbe. The shuttie 96 has a rear surface 97 in which there is provided a rearwardly 
directed opening 98 adapted to receive tiie front end 56 of the forward arm 54 of lever 
48 so as to couple the shuttie 96 to tiie lever 48 for movement tfierewitii- 

Shuttie 96 carries a pawl 99 to engage tfie scrcwstrip 14 and witfi 
movement of tiie shuttie 96 to successively advance the strip one screw at a time. As 
seen in Figure 6, tiie shuttie 96 has a fixed post 100 on which tiie pawl 99 is joumaUed 
about an axis parallel tiie longitudinal axis 52 about whidi tfie driver shaft 34 rotates. 
The pawl 99 has a strip pusher arm 101 which extends tiirough a slot 103 in tiic major 
side wall 91 to engage and advance tiie screwstrip. The pawl 99 has a manual release 
aim 102 away ftom pusher aim 101 and which extends out tiirough a slot 104 in tiie 
dBitde99. A toraonal spring is disposed about post 100 between pawl 99 and shuttie 
96anduigestiiepusheraniil01dockwiseasseenmFigBre6. The ^ring biases tiie 
pusher aim 101 into die screwstrip 14. The cngagprncnt of release aim 102 on flie right 
hand end of slot 104 limits tiie pivoting of tiie pawl 99 clodcwise to flie position shown 
in Figure 6. 

The pusher arm 101 of tiie pawl 99 has a cam face 107. Ontiieshntfle 
moving away from tiie guide tube 75 towards tiie withdrawn position, i.e., to tiie left in 
Rgure 6. tiie cam face 107 will engage tiie screws 16 and/or tiie strip 13 and permit tiie 
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pusher ann 101 to pivot about post 100 against the bias of spring so that the pusher ann 
101 may move vdtfa the shuttle to the left. 

The pusher ann 101 has an engagonent face 108 to engage the screws 16 
and/or strip 13. On the shuttle moving towards the guide tube 75 towards the advanced 
position, i.e., to the rigjit in Rgure 6, the engagement face 108 will engage the screws 
16 and/or strip 13 and advance the screwstrip to the right as seen in Figure 6 so as to 
position a screw 16 into the guideway 82 in a position to be driven and to hold the 
sccewstrip 14 against movement towards the left. Preferably, as shown in Rgure 4, the 
engagement face 108 of the pusher arm engages the screw between its head 17 and the 
strip 13 as this has been found advantageous, particulariy to avoid misfeeding with a nose 
portion 24 as shown with engagement of the screw heads in the channelway 88 and 
engagement of the spent strip 13* with the support surface 125. 

The release arm 102 permits manual withdrawal of the screwstrip 14. A 
user may with his finger or thumb manually pivot the release arm 102 against the bias 
of spring so that the pusher arm 101 and its engagement face 108 is moved away ftom 
and clear of the screwstrip 14 whereby the screwstrip may manually be witfidrawn as 
may be useftil to clear jams or change screwstrips. 

With the nose portion 24 coupled to the rear portion 22, the lever 48 
couples to the shuttle 96 with the forward arm 54 of lever 48 received m the opening 98 
of the shuttle 96. Slidirig of the sUde body 20 and the housing 18 m a cycle from an 
extended position to a retracted position and then back to an extended position results in 
reciprocal pivoting of tbe lever 48 about axis 5 1 which sBdes the shuttle 96 between the 
advanced and withdrawn position m its raceway 94 and hence results in the pawl 99 first 
retracting from engagement with a first screw to be driven to behind the next screw 16 
and then advancii^ this next screw into a position to be driven- 

The nose portion 24 is removable from the rear portion 22. The rKwe 
portion 24 and rear portion 22 may be coupled together by axially inserting the 
cylindrical portion 77 of the guide tube 75 into the bore 78 in the rear portion 22 with 
the key 80 aligned with the keyway slot 82 and with the front end 56 of the forward arm 
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54 of the lever 48 aligned with the opening 98 in the shuttle 96, Thus, the removable 
nose portion 24 may be coupled to the rear portion 22 merely by axially aligning the 
nose portion and the rear portion and moving the two clients together in a direction 
parallel the lon^tudinal axis 52. 

With the nose portion 24 held on the rear portion 22 by a friction fit, the 
nose portion 24 can manually be rmioved by a user merely by the manual application of 
force. The nose portion 24 is removable from the rear portion 22 without disassembly 
or uncoupling of any of the remainder of the screwdriver assembly 10. Thus, the nose 
portion 24 is removable without uncoupling of the rear portion 22 relative any of the 
housing 18, spring 38, power driver 11, driver shaft 34 or the screw feed activation 
mechanism comprising amongst other things the lever 48 and cam follower 62 and 
without uncoupling of the cam follower 62 in camming channel 70 of the housing 18. 

The nose portion 24 carries the guide tube 75 with its screw locating 
guideway 82, the screw feed channel element 76 with its channelway 88, and screw feed 
advance mechanism with the reciprocating shuttie 96 and pawl 99 to advance the 
screwstrip 14 via the channelway 88 into the guideway 82. Each of the guideway 82, 
channelway 88 and shuttle 96 are preferably customized for screwstrips and screws or 
other tasters of a corresponding size. In this context, size includes shape, head 
diamet^, shaft diameter, retaining strip configuration, length, spacing of screws along 
die retsumi^ strip and the preseixre or absrace of wadies amongst oth^ Different 
nose portions 24 are to be configured for different screwstrips and screws. The different 
nose portions 24 are each amqiatible witii the same rear portion 22 and are readily 
exchangeable so as to pemiit die driver attachment to be rea^y zdaptcd to drive 
<Ufferent screwstrips and screws. 

Many changes can be made to the physical arrangement M die nose portion 
24 to accommodate different screws aiKi fasteners. For example, the cross-sectional 
shape of the channelway 88 can be changed as can the diameter of the guideway 82, 
The lengdi of die sidewalk 91 and 92 about the channelway 88 can be varied to 
accommodate different size screws which may require greater or lesser engagement. 
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To adjust for different spacing between screws in different scrcwstrips, the 
:>troke of the shuttle 96 in reciprocating back and forth can be shortened or iengttiened 
by varying the distance from the axis 51 of the lever 4S to where the shuttle 96 engages 
the forward arm 54 of the lever 48. Fdr example, placing the same shuttle 96 in a 
raceway 94 spaced further from the axis 51 will increase the length of the stroke of the 
shuttle 96 for the same arc of pivoting of lever 48. Similarly, using the same shuttle 96 
in the same raceway 94 but having the opening 98 in the buttle 96 to engage the lever 
48 farther from the axis 51 will also inoease the lengdi of the stroke of the shuttle 96 
for the same arc of pivoting of lever 48. 

In contrast with the removable nose portion 24 which is intended to be 
provided in many different replaceable configurations, the remainder of 'the driver 
attadmient is preferably of a constant unchanged configuration. In this regard, the 
remainder of the driver attachment may be characterized by the housing 18, rear portion 
22 of the slide body 20, drive shaft 34 and spring 38 togetter with a screw feed 
activation mechanism comprising the lever 48 cam follower 62 interacdng between the 
rear portion 22 and the housing 18. This screw feed activadon mechanism is activated 
by relative movement of the housing 18 and rear portion 22 and serves to engage and 
move the screw feed advance mechanism comprising the shuttle 96 and pawl 99 carried 
on the nose portion 24. 

The construction of the housing 18 and slide body 20 provide for a 
contact driver attachmenL 

The housing 18 has a part cylindrical portion formed by side wall 301. 

The slide body 20 as best seen in Figure 3 con^rising die rear portion 22 
and nose portion 24, has a part cylindrical p(»tion of a uniform radius sized to be 
marginally smaller than the side wall 301 of the housing 18. The sicte wall 301 defends 
circumferentially about the part cylindrical portion of the slide body 20 to retain die sUde 
body 20 therein. 

The housing has a flange portion 302 which extends radially from one side 
of the part cylindrical portion and is adapted to house the radially extending flange 46 

- 15 - 



of the rear portion 22 and the screw feed activation mechanism comprising tbc c amming 
channel 70 interacting with the lever 48 and cam follower 62. The flange portion 302 
is open at its front end aiKi side to permit the screw feed channel element 76 to slide into 
and out of the housing 18. Concentrically located about the drive shaft 34 is the spring 
38, the part cylindrical portions of the slide body 20, and the part cylindrical portions 
of the housing 18. 

The driver attachment is provided with an adjustable depth stop mechanism 
which can be used to adjust tte folly retracted position, that is, the extent to which the 
slide body 20 may slide into the housing 18. The adjustable dq>th stop mechanism is 
best seen in Figures 2 and 3 as comprising an elongate rod 110 slidably received in an 
elongate open ended bore 111 provided in the side wall 42 of the housing 18 and 
extending parallel to longitudinal axis 52. 

A depth setting cam member 1 14 is secured to the housing 18 for rotation 
about a pin 116 parallel the longitudinal axis 52. The cam member 114 has a cam 
surface 115 which varies in depth, parallel the longitudinal axis 52, circumferentially 
about the cam member 114. A portion of the cam surface 115 is always axially in line 
with the rod 110. A spring 113 biases the rod 1 10 rearwardly such that the rear end 117 
of the rod engages the cam surface 115. The spring 112 is disposed between the housing 
and a pin 113 on the rod. By rotation of the cam memb^ 114, the extent to which the 
rod 110 may slide rearwardly is adjusted. 

The rod 110 has a ficont end 118 \^ch extends forwardly from bore 111 
for eogagemrat widi learwaidly directed amndar stop surfoce 119 proWded on the nose 
portion 24 of the slide body. The slide body 20 is prevented from furdier slidiog into 
the houdng 18 when the firont &ad 118 of the rod 110 engages the stc^ sur£ace 119. The 
extentOeslidebody 20 may slide into the housing 18 ts determined the length of the 
rod 110 and the depth of the cam m^ber 114 axially in line with the rod. The cam 
member 114 is preferably provided with a ratchet-like arrangement to have the cam 
member 114 remain at any selected position biassed against movement from the selected 
position and with circular indents or depressions in the cam surface 115 to assist in 
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positive engagement by the lea^nd 1 17 of the rod. The cam member 114 is accessible 
by a user yet is provided to be out the way and not interfere with use of the driver 
attachment. The depth stop mechanism controls the extent to which screws are driven 
into a woricpiece and thus controls the extent of counterdnldng. As the d^th stop 
mechanism controls the distance from the woriqpiece the bit 122 must stop« a given 
countersink setting yfnll be effective even if stdps are smtcfaed to use screws of a 
different length. Adjustment is not required merely because different length screws are 
to be used. 

The nose portion 24 may be customized for use in respect of different size 
screws by having the location of the stop surface 119 suitably provided axially on the 
nose portion 24 as may be advantageous for use of different size screws. 

The driver shaft 34 is shown in Figures 4 and 5 as carrying a split washer 
120 engaged in an annular groove near its rear end 121 to assist in retaining the rear end 
of the driver shaft in the socket 27 of the housing 18. The driver shaft 34 is provided 
with a removable bit 122 at its forward end which bit can readily be removed for 
rq>lacement by another bit as for different size screws. Sudi bits include sockets and 
the like in any replacement bits will preferably be of an outside diameter complementary 
to the inside diameter of the guideway 82 in a corresponding rq>lacement nose portion 
adapted for use with a corresponding sized screws. To accommodate bits of increased 
diameter over the bit diown in Figures 4 and 5, the guideway 82 of the guide tube 75 
may be provided widi an increased radius , at least comm^icing at the locatioa where die 
bit may have an enlarged ^amctw and extending fcHwaidly therefrom. The guideway 
82 in the guide tubes 75 may thus have a st^ configuration with die sidewall 83 being 
of a reduced diameter where the driver shaft 34 enters the rear of the guide tube 75 and 
the side wall 83 may then increase to an oilarged diameter forward^ to accommodate 
an enlarged bit such as a socket 

The rear portion 22 is shown in Figures 4 and 5 as having a radially 
inwardly extending annular flange 19 which provides the end of the forwardly opening 
bore 78 as well as the end of a rearwardly opening bore 79 within which the spring 38 
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is received. The annular flange 19 has an opening therethrough of a diameter slightly 
larger tlian the diameter of the driver shaft 34 so as to assist in journalling the driver 
shaft therein. The opening through the annular flange 19 may however be iiicreased so 
as to facilitate the use of driver shafts 34 having enlarged diameters as well as a driver 
shafts 34 having reduced diameters. 

Insofar as the driver shaft 34 has a removable bit 122, it is preferred that 
as shown, when the driver attadmient 12 is in the ftilly extended position and the nose 
portion 24 is removed, the bit 122 be readily accessible for removal and replacement 
In this regard, it is preferred that the nose portion 124 have a guideway 82 of a minimum 
diameter throughout its length at least equal to the diameter of the bit 122 such that the 
nose portion 24 may be removed from the rear portion 22 without the need' to remove 
the bit 122 as may otherwise be the case in the event the guideway 82 may have a 
stepped conflguration. 

Operation of the driver attachment is now explained with particular 
reference to Figures 4 and 5* As seen in Figure 4, the screws 16 to be driven are 
collated to be held parallel and spaced £com each other by the plastic retaining strip 13. 

In operation, a screwstrip 14 containing a number of screws 16 collated 
in the plastic retaining strip 13 is inserted into the chaimelway 88 with the first screw to 
be driven received within the guideway 82. To drive the first screw into the worlqpiece 
124, the power driver 11 is activated to rotate the driver shaft 34. The driver shaft 34 
' and its bit 122, while they are rotated, are reciprocally movable in the guideway 82 
towards and away from the wodqpiece 124. In a driving stroke, manual pressure of the 
usa pushes the housing 18 towards the workpiece 124. With initial manual pressure, 
the forward end 25 of the nose portion engages the woriqptece 124 to compress ^ring 
38 so as to move slide body 20 relative the housing 18 into the iKXKsing 18 ficoni an 
extended position shown in Hgure 4 to a retracted podtion. On release of this manual 
pressure, in a return stroke, the compressed spring 38 moves the slide body 20 back to 
the extended position thereby moving the housing 18 and the driver shaft 34 away from 
the workpiece. 
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In a driving stroke, as the driver shaft 34 is axially moved towards the 
woilq>iece, the bit 122 engages the screw head 17 to rotate the first screw to be driven. 
As is known, the plastic strip 13 is formed to release the screw 16 as tlie screw 16 
advances forwardly rotated by the driver shaft 34. Preferably, the screw tip will engage 
in a workpiece before the head of the screw engages the strip such that engagement of 
die scccvf in the wor]q>iece will assist in drawing the screw head through the strip to 
break the fragible straps, however, this is not necessary and a screw may merely, by 
pressure from the drive shaft, be released before the screw engages the workpiece. 
Preferably, on release of the screw 16, the plastic strip 13 deflects away from the screw 
16 outwardly so as to not interfere with the screw 16 in its movement into the woriqilace. 
After the screw 16 is driven into the woriqpiece 124, the driver shaft 34 axially moves 
away from the workpiece under the force of the spring 38 and a successive screw 16 is 
moved via the screw feed advance mechanism from the channelway 88 through the access 
opemng 86 into the guideway 82 and into the axial alignment in the guideway with the 
driver shaft 34. 

The screw 16 to be driven is held in position in axial alignment with the 
driver shaft 34 with its screw head 17 abutting tte side wall 83 in the guideway 82. As 
a screw 16 to be driven is moved into the cylindrical guideway 82, a leading portion of 
the strip 13* fix>m whidi screws have previously been driven extends outwardly from the 
guideway 83 tfaiou^ the exit opcaing 87 pennitting substantially unhindered advance of 
the screwstrip 14. 

Toassistinlocationof a screw to be driven ^otlm the guide ti^ in 
die preferred embodimrat die exit opening 87 is provided widi a learwardly fadng 
locating surfaced 125 adapted to engage and support a f<Kward surface 222 of the strip 
13. Thus, on the bit 122 engaging the head of die screw and-urging the screw 
forwaixily, the screw may be axially located within the guide tube 75 by reason not only 
of the head of the screw engaging the side wall 83 of the guideway but also widi the 
forwaid surface 222 of the strip 13 engaging die locating surface 125 of the exit opening 
87. In this regard, it is advantageous that the forward surface 222 of the retaining strip 
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13 be accurately fonned having regard to the lelafive location of the screws 16 and 
particularly the location of the their heads 17, The forward surface 222 of the strip 13 
may bo complementary formed to the locating surface 125 and if desired indexing 
notches or the like may be provided in the forward surface 222 of the strip 13 to engage 
wth complementary notches or iiKlents on the locatrng surface 125 of the entranceway 
to assist in indexing location of the strip 13 relative the locating surface and enhance the 
location thereby of the screw 16 within the guide tube 75. 

Reference is now made to Figures 7 and 8 which show an alternate 
embodiment of a removable nose portion which provides another mechanism to locate 
each successively advanced screw axially aligned with the driver shaft 34. The alternate 
embodiment includes a retractable foot plate siimlar to that taught in U.S. Patent 
4,146,071 to Mueller et ah The foot plate 128 is provided to engage and fix the position 
of a screw adjacent the screw which is to be driven^ As seen, the modified nose portion 
is provided with a slot 129 which extends reaiwardly parallel longitudinal axis 52. The 
foot plate 128 has a general Lrshape with a slide portion 130 axiaUy slidably received 
mdim the slot 129 to slide therein in a direction parallel longitudinal aMS 52. A spring 
131 biases the foot plate 128 out of the slot 129 and while not shown, a suitable stop 
mechanism is provided to limit the foot plate 128 to extend from the slot 129 to a 
maximum distance. 

The foot plate 128 has a foot portion 132 which extends normal to the 
lon^tudinal axis 52 and provides in a rcarwardly facing surface 133 a conical recess 134. 
This recess 134 is located to be axiaUy in line witfi the tip 15 of a •next" screw 16 in die 
sc^ewsti^ 14 adjacent the screw 16 to be drivou 

In use of a driver attachment wifli a modified nose portion 24 as shown 
in Figures 7 and 8 . the foot plate 128 is the first element of the attachnient to engage the 
workpiecc. On engaging the workpiecc, die foot plate 128 slides rearwardly into die sUt 
129 and dius retracts into die nose portion 24. The foot portion 132 in moving 
rearwardly engages the tip 15 of the "nexf screw 16 next to die screw 16 to be driven 
and accurately locates the tip 15 widiin die conical recess 134. The foot portion 132 
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applies a force to such next screw pushing the screw rearwardly so that the head 17 of 
the screw bears on the flat top wall 93 in the channelway 88. By reason of such next 
screw being firmly clamped between the foot plate 128 and the top wall 93 of the 
rfianne lway, the screwstrip 14 IS efifectiv^ lodced Into position and tbnid>y assists in 
positiomng the screw 16 whidi b to be drivoi axially aligned with the lon^tudual axis 
52. It is to be appreciated fliat different removable nose portions 24 may be provided 
with different foot plates 128 having appropriate relative location of the foot portion 132 
and its corneal recess having regard to the lei^ of die screw and to the spacing between 
the screws along the retaining strip 13. In known manner, the foot plate 128 may be 
provided to be adjustably located on the nose portion 24. 

Figures 7 and 8 show an embodiment of the nose portion 24 utilizing in 
combination three different medianisms v*ercby a screw to be driven advanced through 
die screw guide channel mechanism is to be located axially in alignment with tiie driver 
shaft 34. The three mediaiusms arc tiie engagement of flie screw head wiUi the side wall 
83, the engagement of the spent strip 13* on the locating surfece 125 of the exit opening 
87, and the clamp'mg of die next to be driven screw by the foot plate 128. Only one or 
more of tiiese mechamsms need be provided particularly insofar as the channelway 88 
may be precisely configured for spodSc sized screws 16 and screwstrips 14 and provide 
by itsdf generally increased support and location of Hbsi screwstrip 14 witiiout restricting 
ftee sliding of the screwsd^ and its screws tfievetfarough. With an Improved 
cotiespondeiicc in sizing between die scicwstr^ 14 and the dianndway 88 and the ladW 

extent of the dnnnelway effecdw^ locating die ^ue w s Uip and its screws in a plane 
intersecting die long^tuduial axis 52, a simple gukte medianism may be provided 
focussing principally on constraining tiie screwstrip 14 or its screw against movement 
radially relative the channelway 88. 

In die embodiment of die nose portion 24 shown in Figures 1 to 6, on die 
bit 122 engaging die head 17 of die screw 16 and urging it forwardly in die guideway 
82. die strip 13 is preferably held agamst movement forwardly firsdy by die forward 
surface 222 of die strip engaging locating surface 125 and. secondly, by die under 
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surfaces of the heads 17 of screws in the channelway 88 engaging on the reanvaidiy 
directed shoulders provided on each of the side walls 9 1 and 92 where the enlarged width 
cross-section of the channelway 88 accommodating the head of the screws reduces in 
width as seen in Figure 3. Together with the location of the head 17 of a screw 16 
coaxially in the guideway, the screw 16 to be driven is located axiaUy aligned with the 
driver shaft without any mo^dog parts other than the advance shuttle 96. 

The driver attachment 12 disclosed may be provided for difG^nt 
applications. In a preferred jqpplicatioiu the driver may be used for high volume heavy 
load demands as, for example, as in building houses to apply sub-flooring and drywalL 
For such a configuration, it is preferred that with the power driver 11 comprising a 
typical screw gun which inherently incorporates a friction clutch and thus to be extent 
that a screw is fully driven into a workpiece, the clutch will, on the forces require to 
drive the screw becomir^ excessive, slip such that the bit will not be forced to rotate an 
engagement with the screw head and thus increase the life of the bit. 

Reference is made to Figures 29 and 30 whidi show a driver apparatus 
identical to that of Figures 1 to 6 but for the following modifications. Firsdy, the rear 
arm 58 of the lever 48 has been modified to provide a cam pin 502 near its rear end 504, 
thus eliminating the slot 65 and the cam follower 62 with its cam rollers 67 and 68. 
Secondly, a cam slot 506 has been provided in the side wall 302 of the housing 18. 

The cam slot 506 has a first camming surface 508 and a second camming 
sur&ce 5 10 qpaced dierefiom and presenting different profiles as best seen in side view 
mFigqre31. The cam pm 502 is recdvcd in cam slot 506 between tfic first and second 
camming sur&ces 508 and 510 for engagement of each under different conditions of 
operation. Spring 69 about bolt 50. as shown in Figure 4, biases the lever 48 m a 
dockwise direction as seen inRgure 30 and thus biases the lever to pivot in a dircctk>n 
which moves the shutfle 96 towards the axis 52 of the guide tube and biases the cam pin 

502 towards the first camming surface 508, 

In operation of the driver attachment, the slide body 20 moves relative the 
housii^ 18 in a cycle of operation in which the slide body moves in a retracting stroke 
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from the extended position to the retracted position and then moves in an extending 
stroke from the retracted position to the extended position. Whether in any position in 
a cycle Ae cam pin 502 wiU engage cither the first cammmg surfecc 508 or the second 
camming surfece 510 wiU dqiend on a nomber of foctors. Most significant of these 
factors involve the re«stance to movanoit of the sfautde 96 in eithw direcdon as 
compared to the strength of the spring 69 tending to move the shuttle 96 towards axis 52. 
Under conditions in which the bias of the spring 69 is dominant over resistance to 
movement of the shuttle 96, then the bias of the spring wUl place the cam pin 502 into 
engagement with the first camming surface 508 with relative motion of the lever 48 and 
therefore the shuttle 96 relative the position of the slide body 20 in the housmg 18 to be 
dictated by the profUe of die first camming surface 508. Under conditions where the 
resistance to movement of the shuttle is greater than the force of the spring 96, then the 
cam pin 502 will either engage the first cammmg surface 508 or the second camming 
surface 510 depending on the direction of such resistance and whether the slide body is 
in the retracting stroke or the extending stroke. For example, in an extension stroke 
when the shuttle 96 is engaging and advancing the next screw to be driven and the 
resistance offered to advance by the screwstrip may be greater than the force of the 
spring 69. then the cam pin 502 wiU engage on the second camming surface 510. 

In the preferred embodiment shown, as best seen in Figure 31. the first 
camming surfecc 508 has a first portion 514. a second portion 516 and a ihiid portion 
518, The first portion 514 and the second portion 518 are substantial^ parallel die 
driver diaft axis 52. Second portion 516 extends at an angjerearwardly and towards ajds 

52. 

The second camming surface 510 has a first portion 520 wfarch extends 
angling forwatdly and away from axis 52 and a second portion 522 whidi is substantiaUy 

parallel the ans 52. 

The third portion 518 of die first camming surface 508 and the second 
portion 522 of die second camming surface 510 are parallel and disposed a distance apart 
only marginally greater dian die diameter of cam pin 502 so as to locate die cam pin 506 
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thciein in substantiaUy the same position whether the cam pin 502 rides on fust camming 

surface 508 or second camnung surfece 510. 

m cam slot 506 has a front end 512 where the first portions 514 of the 

first camming surface 508 merges with the first protion 520 of the second camming 
surface510. In the front end 512. the width of the cam slot 506 is also only mar^y 
greater dian the diameter of the cam pin 502 so as to locate the cam pin 506 thercm in 
substantially the same position whether the cam pin 502 rides on the first cammmg 
surface 508 or the second canmiing surface 510. 

The first portion 520 of the second camming surface 510 is spaced ftom 
Ae first camming surface 508 and. in particular, its first portion 514 and second portion 
516 by a distance substantially greater than the diameter of cam pin 502. 

Reference is made to Figures 31 to 41 which show schematic side views 
of the driver attachment of Figures 29 and 30 in successive positions in a cycle to drive 
ascrew. InFigures31 to41. for clarity, aone of the slide body 20. nose portion 24 and 
diestripBareshownsuchthattherelativepositionsofthescrewcanbeseen. Inmost 

of Figures 3 1 to 34 and 37 to 4 1 . neither the next screw to be driven nor the strip 13 are 
shown. Only in Figures 35 and 36 are the next screw to be driven and the strip 13 

shown. 

Figure 3 1 shows a view at the start of a cycle with the slide body fuUy 
cxicndedby spring 38. Thccampin502isreceived«ntheftontend512of camslot506 
showninFigMte4. The dmtHe 96 and its pawl 99 hold the screw to be driven aligned 
with the driver daft 34 and its bhmbyui^ the head of the screw int^ 

«3oftheguidctnbe75asshowninFigurc4. The bit 122 is rearward of the screw. 

Figure 32 shows the dide body retracted suffidently that the bit 122 has 

just become engaged m the head of the screw. altlKHigh the scr^ 
advanced The cam pm 502 has moved rearwardly m cam slot 506 sUdmg up the first 
portion 514 of the first camming surface 508 of cam slot 506. As the first cammmg 
surface 508 extends ftom the front end 512 substantially rearwardly parallel the driver 
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shaft axis 52 as the fust portion 514. the lever 48 does not move from a position holding 

the screw as in Figure 31. 

Figure 33 shows the slide body further retracted to a pomt where the bit 
122 is fuUy engaged in the head of the screw and the clutch on the power drivar has been 
engaged and the screw has commenced to rotate. The cam pin 502 has become engaged 
on a second portion 516 of the first canuning siufece which angles learwardly toward the 

driver shaft and. therefore, with further retraction of the sUdc body wiU pivot lever 48 

to wthdrawal shuttle 96. 

Figure 34 shows the slide body further retracted to a point where the 
shuttle 96 has been withdrawn a sufficient extent that the pawl 99 has been moved out 
of the axial path of the head of the screw, the bit 122 and the driver shaft, by reason of 
the cam pin 506 riding on the second portion 516 of the first camming surface 508. 

Figure 35 shows the slide body further retracted to a point where the 
shutae 96 has been withdrawn a sufficient extent that its pawl 99 has become engaged 
behind the next screw to be driven as carried in strip 13. The screw whidi is being 
driven by the bit 122 has been advanced from its position of Figure 34 into the 
woricpiecc. however, the screw being driven remains engaged on the strip 13 and has not 
yet been severed from the strip 13. The cam pm 506 continues to ride on the first 
ramming surface 508. 

Figure 36 shows the sUde body fiuther retracted to a position to drive the 
screw being driven into a woikplece. Figure 36 dwws tfiat the screw being driven has 
been severed from the strip 13 and flie pawl 99 remains on the withdrawal side of the 
next screw to be driven. The cam pin 506 has been moved learwardly from second 
angled portion 5 16 to the third portion 5 18 which extends learwardly parallel the driver 
shaft axis 52 and. thus, nudntains the shutde 96 in the same rebtive position withdrawn 

behind the next screw to be driven. 

Figure 37 shows the slide body as ftilly retracted with the screw driven 
fully rearward into a woricpiece at the end of the retraction stroke. From the position 
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of Figure 36 to the position of Figure 37. the cam pin 502 has moved rearwardly along 
the first camming surface 508 in the straight third portion 518. 

Tlie retraction stroke has been Ulustrated in a cycle of operation by 
retraction of the slide body 20 into the housmg 18 successively through the position of 
Figures 31 to 37. In each of Figures 32 to 37. the cam pin 502 has been shown as 
engaged on first camming surface 508 since the bias of spring 69 about lever 48 has been 
greater than any resistance to movement of the shutfle 96 towards the advance position. 

The extension stroke in a cycle of operation is illustrated by extension of 
the slide body successively through the positions of Figures 37 to 41 and then back to 
the position of Figure 31. In die extension stroke, the driver shaft 34 and its bit 122 is 
withdrawn rearwardly to locate rearward of a screw to be driven at the same time the 

screw to be driven is advanced. 

In moving from Figure 37 to Figure 38. die cam pin 506 moves along the 
third portion 518 of die first cammmg surifece 508 and the shutde 96 does not advance. 
Once die cam pin 506 starts to engage die second portion 516 of the first camming 
surface 508. die lever 48 commences to move die shutde 96 towards die advanced 
position widi die pawl 99 first engaging die screw in die position shown in Figure 39. 
In Figure 39. die head of the screw is shown spaced to one side radially from die driver 
shaft 34. 

Wrth subsequent advance from die position of Figure 39 to die position of 
Figoie 40. the head of the screw is advanced into contact with the side of^ 
34 as seen in Figure 40. Witfi flw head of die screw engaging die driver diaft 34. die 
resistance forces to advance of die shutde 96 becomes greater dian flic bias of die spring 
69 about die lever. The location of die head of die screw engagmg die driver shaft 34 
dictates die location of die shutde 96. lever 48 and cam pin 502. The cam pin 502 is 
moved off die first camming surface 508 and may float between die first and second 
camming surfaces. Where diere is interference between die wididrawing driver shaft and 
die next screw, die distance between die first and second cammmg surfaces 506 and 508 
is selected to be at least sufficient diat die lever 48 may pivot against die bias of spring 
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69 a sufficient extent that the shuttle 96 can assume a position withdrawn the greater of 
the diameters of the driver shaft 34 and the bit 122. 

The head of the screw is urged into contact with the side of the driver 
shaft 34 and bit 122 from about the position of Figure 40 until about the position of 
Figure 41 when the axial end of the bit 122 moves rearwardly of the head of the screw, 
at which time the screw is ready to be advanced into axial aHgnment with the driver shaft 
as shown in the faUy extended position of Figure 31. . 

To advance the screw, the resistance forces to advance met by the shuttle 
96 may be greater than the bias of the spring 69 of the lever. In such a condition, as 
shown in Figure 41, the cam pin 502 engages the second camming surface 5 10 which can 
positively urge the lever 48 to advance the shutUe 96 and screw in advancing'to the fully 
extended position of Figure 31 from the position in Figure 41. 

Having the interference between the screw being advanced and the driver 
shaft 34 and bit 122 has been found to not be disadvantageous where the forces exerted 
by spuDg 69 about the lever 48 are not excessive. Such interference could be avoided 
as by using lost motion devices such as the slot 65 described with the first embodiment 
of Figures 1 to 6. The embodiment of Figures 29 to 41 has been found to provide 
advantageous operation widi a more simplified construction. 

The embodiment of Figures 29 and 30 is particularly advantageous in that 
in the final advance of the screwstrip in the end of flie cxtenjdon cycle, the second 

camming sorfece 5 10 can provide positive advancing forces greater than the force of 
spring 69 aboutlever 48. This pcnnits this embodiment to utilize a lesser strength spring 
69 than odKr systems. Using a lesser strength spring reduces the frictional forces 

betwem cam pm 502 and the camming surfaces. 

The embodiment of Figures 29 and 30 is particulariy advantageous for use 
with a canister 400 containing a coU of a coUated scrcwstrip as iUustrated in Figures 27 
and 28 to drive screws verticaUy downwardly. With the canister 400 momiied to the 
slide body 20 and with the screws to be driven vertically downwardly, the weight of the 
canister 400 and its screws tend to complement the spring 38 and draw the slide body 20 
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vctticany downwardly to the fiilly extended position. The increased weight of the 

canister thus ensures that die cam pin 502 locates fu^^ 

slot 506 and ensures that the screw to be driven is fuUy advanced overco^ 

lesisting advance. 

With the preferred embodiments ofthisinvcntionusing but one pawl lever, 
a preferred configuration of the relative timing of pivoting of the lever 48 company 
the relative location of the slide body in the housing 18 is one In which tte following 

aspects (a) and (b) arc met, namely: 

(a) firsdy. the pawl 99 engages the screw to be driven to maintam the 
screw in axial alignment widi the bit 122 until the bit 122 has 
engaged in the recess 213 m the screw head for rotation^ coupling 
therewith; and 

(b) secondly, the pawl 99 sufficiently withdraws itself such that, 
before the screw being driven detaches itself from flie strip 13. the 
pawl 99 is located engaged on the vrttfidrawal side of the next 
screw to be advanced. 

Aspect (b) is advantageous to ensure diat the screwstrip may not be 
inadvertenfly wiflidrawn or dislodged before the pawl 99 becomes engaged behmd the 
next screw to be advanced. While tbe screw bemg driven is attached to screwstrip. the 
scrcwsti^ is hdd by die bit against lemoval by rearward movcmenL If. however, die 
screwstr^ becomes detached ftom die screwstr^ before die pawl 99 is ^ 
screw tobedrrven.dienatdiis time, diesciewstripcanmovelna direction opposite die 
direction of advance, for example, eidier to become removed from die feed chamiel 
element 76 or to be displaced an extent dmt duj pawl camiot engage die next screw to 

be driven. 

To have aspects (a) and (b) permits preferred advantageous operation widi 
merely a single pawl member utilized to advance each screw, to hold it in place until die 
bit engages in die screw and dien while die screw is held by die bit. to wididrawal to 
engage bdiind die next screw to be driven such duit die pawl is engaged behind die next 
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screw when the screw being driven becomes disengaged from the strip. For example, 
where aspect (b) is not satisfied, the difficulty can arise, for example, that in the 
movement of the pawl 99 towards the withdrawal position, the pawl 99 may engage the 
strip and itself move the strip in a direction opposite the advance direction. Having a 
relatively weak spring which urges the pusher arm 101 of the pawl into the screwsrtrip 
can reduce the likelihood diat the pawl 99 may move the strip in a direction opposite die 
advance direction. Movement of the strip m a direction opposite the advance direction 
can be avoided by the screwstrip and screws being engaged in the screwdriver in 
frictional engagement to resist withdrawal. To some measure, such fricdonal engagement 
arises by reason of the spent screwstrip extending out of the exit opening 87 and the 
screw heads, shanks and/or strip frictionally ei^aging the screw feed channel element 76 
and/or the guide tube 24. However, any such friction is contrary to a preferred 
configuration in which the frictional forces to be overcome by advance of the screwstrip 
are minimized. Therefore, it is a preferred system with least resistance to advance of 
the screwstrip and with a single pawl that it is most preferred that aspects (a) and (b) 

being incorporated in a tool. 

It is also advantageous that in addition to aspects (a) and (b), that after 
aspect (a) and before aspect (b). an aspect (c) is met whereby the pawl 99 moves toward 
the withdrawal position suffidenfly that the pawl 99 is moved out of die patfi of the head 
of the screw and the driver shaft 34 and its btt 122 as they advance a screw, Thisaspect 
(c) is advantageous so as to avoid the pawl 99 mtcrfering with the eaqr advance 

screw head, bit and mandrd. 

Aspects (a), (b) and (c) can be achieved, for example, by the camming 
surfaces moving the lever 48 to hold the shuttle 96 and therefore the pawl 99 at a 
position eidier holding or urging the head of the screw into engagement witMn die guide 
tobe in anal alignment witfi the bit until the bit engages in the recess m the head, 
rotatably coupling the bit and the screw and preferably drivmg the screw at least some 
distance. However, before the head of die screw moves forwardly sufficiently to engage 
the pawl 99, if die pawl 99 were not moved from die position of aspect (a), the 
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camming surfaces causes the lever 48 to pivot moving the shuttle 96 towards the 
withdrawn position out of the way of the axial path of the head of the screw's bit and 
mandrel. TTie pawl 99 merely needs to be moved towards the withdrawn position such 
that it engages behind the next screw before the screw being driven disengages from the 
strip as by the head of the screw rupturing the strip. However. U is permissible if the 
pawl 99 moves relatively quickly compared to the advance of the screw being driven to 

tibc position behind the next screw. 

As anodier fourth aspect to relative timing is the aspect that in the 
extension stroke a screw bemg advanced not interfere with withdrawal of the driver shaft 
and its bit. While embodiments can be configured so aU mterference is avoided, this is 
not necessary. Advantageously, when aspects (a), (b) and (c) are achieved as by 
mininuzing the relative time that the pawl 99 engages the fust screw in satisfying aspect 
(a), and prompt withdrawal to satisfy aspect (c). this can minimize the relative extent to 
which interference can arise between tiie next screw to be driven and the bit or mandrel 

on the extension stroke. 

TTie driver attachment in accordance with the present invention is 
adaptable for use witfi conventional power drills which are similar to screw guns yet do 
not incorporate a clutch mechanism. The driver attachment may be suitably used witii 
a driU witiiout a clutch preferably with the user manipulating the driU and driver 
attachment in use to reduce the likelihood of bit wear by the hit rotating relative the 
screw head in a jamming situation. Figures 9. 10 and 11 show an optional form of a 
driver daft 34 which provides a single dutdi ainuigement as fo^ 

wluch does not have a clutdi. 

Referring to Figures 9 to 11, the modified driver shaft 34 has a rear body 
136 whose rear end is to be secured in die chuck 32 of a power driU in a normal manner. 

TT« driver shaft 34 has a front sUde 137 which is axiaUy slidable relative die rear body 

136. 

TTie front slide 137 includes a cylmdrical rod 138 of reduced diameter 
which extends forwardly into a forwardly opening cyluKirical bore 140 in die rear body. 
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TTie bore 140 in the rear body has at its forward end a ladiaUy inwardly extending 
shoulder 141. A split ring 142 carried on the rod 138 is received in an annular groove 
143 about the rod 138. The split ring 142 is provided such that the split ring may be 
compressed into the groove 143 to permit the rod 138 to be inserted into the bore 140. 
Once inside the bote 140. the spUt ring 142 expands outwardly and wUl engage with the 
shoulder 141 so as to retain the rod 138 in the bore 140 against removal. Aspringl44 

is provided within die bore 140 and biases the front sUde 137 forwardly away from the 
rear body 136. 

TTie rear body 136 and fiont slide 137 have opposed clutch surfaces 147 
aiKl 148 which when urged together cause the rear body and front slide to rotate in 
unison. However, when the clutch surfaces are disengaged, the rear body 136 may 
rotate without rotation of the front slide 137. As shown in the drawmgs. the clutch 
surfaces comprise complementary teeth and slots on the opposed axiaily directed end 
surfac^'of die rear body 136 and the front slide 137. For example, a tooth 145 on rear 
body 136 is adapted to be received witlrin a slot 146 on front slide 137. WhUe axiaily 
directed clutch surfeces with teeth may be provided, there are a wide variety of known 
clutch surfeceswMchmay provide toodi and/or fricdonalsurfecesengagementtotnu^^^ 

rotational forces from die rear body 136 to the front slide 137 when the cfatdi surfeces 
are urged axiany into each other. Otfier preferred surfaces indude corneal ^ 

In use of a driver attachment widi the clntdi driver diaft 34 dwwn in 

F«»res 9 to 11. when a screw wifli initiafly engaged by the bit of the driver 

a person using d« screwdriver assembly pushes down on the screw, the downward 
ptessure applied by the user compresses die spring 144 and the rear surfaces 1^ 
front sUde 137 engagcdiefront surfaces 149 of the rear body 136 indie mam^r that t^^^ 
are coupled together for rotation. Tbe coupled position is shown in cross section m 
Figure 11. In diiscoUapsed and engaged position, a screw 16 may be driven. Ontiie 
screw being driven down into a worfcpiece. Ae depdi stop mechanism including for 
example the rod 110 may be utilized to stop die rear body 136 from moving fiirther 
towards the workpiece. The rear body 136 stops from furdier movement towards die 
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wotkpiecc at a position that the screw is almost folly driven into the workpiece. At this 
point, with forlher rotation of the driver shaft 34, as the screw is driven by the rotation 
of the driver shaft 34 farther downward into the workpiece. the screw is drawn away 
from the rear body 136. Spring 144 to some extent assists in ensuring that the bit 
remains engaged in the head of the screw. Once the screw head is farther advanced into 
the workpiece an axial distance greater than the axial height of the teeth 145 then the 
teeth 145 wUl become disengaged from the slots 146 and the rear body 136 will rotate 
driven by the power driU freely relative to the front slide 137. It is to be appreciated tfiat 
by suitably selectmg the depth at which the housing 18 and therefore the rear body 136 
is stopped relative the workpiece, the front slide 137 can be permitted to disengage from 
rotation with the rear body 136 at a position that the screw becomes screwed into the 

workpiece a desired extent. 

The preferred embodiment illustrated in Figure 1 shows a screwdriver 
assembly as including a known cartridge 9 which has a hinge door 150 permitting the 
insertion of a coU of the screwstrip 14 contaming. for example, up to 1000 screws. It 
is to be appreciated that the use of such a cartridge is not necessary. For example, rather 
than provide such a cartridge, lengths of the screwstrip could be provided for example, 
one or two feet long which could merely be manuaUy fed into the diannelway 88 when 
desired. 

The driver attadunent may be constructed fam diffoeat materials of 
construction having to diaracterislics of wear and die intended use of flie 

attachment. Preferably, a number of tiie parts may be molded from lyloa or odier 
suitably strong Ught weight materials. Parts which are subjected to excessive wear as 
by engagement with the head of the screw may be formed from metal or alternatively 
metal inserts may be provided within an mjection molded plastic onqrlon parts. The 
provision of a removable nose portions 24 also has the advantage of permitting 
removable nose portion to be provided witii surfaces which would bear the greatest 
loading and wear and which nose portions may be eaaly replaced when worn. 
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The screw feed advance mechanism carried on the nose portion has been 
illustrated merely as comprising a reciptocaUy slidable shuttle canying a pawl. Various 
other screw feed advance mechanisms may be provided such as those whidi may use 
lotaiy motion to inctemcntaUy advance the screws. Similariy. the screws feed activation 
mechanism comprising the lever 48 and the cam foUower have been shown as one 
preferred mechanism for activating the screw feed advance mechanism yet provide for 
simple uncoupling as between the shuttle 96 and the lever 48. Otficr screw feed 
activation means may be provided having different configurations of cam followers with 

or without levers or the like. 

In the preferred embodiment, the screwsttip 14 is iUustrated as having 
screws extending normal to the longitudinal extension of the strip 13 and in this context, 
the channelway 88 is disposed normal to the longitudinal axis 52. It is to be appreciated 
that screws and other fasteners may be collated on a screwstrip in parallel spaced 
relation, however, at an angle to the longitudinal axis of the retaining strip in which case 
the channelway 88 would be suitably angled relative the longitud'mal axis so as to locate 
and dispose each successive screw parallel to the longitodmal axis 52 of the driver shaft. 

A preferred coUated screwstrip 14 for use in accordance with the present 
invention is as illustrated in the drawings and particularly Figure 3 and are substantiaUy 
in accordance with Canadian Patent 1.054.982. The screwstrip 14 comprises a retaining 
strip 13 and apluraUty of screws 16. The leljumiig strip 13 comprises an elongate thin 
band formed of aphirality of identical sleeves interconnected by lands 106. A screw 16 
is received within cadi sleeve. Each screws 16 has a head 17. a shank 208 canying 
external threads 214 and a tip 15. As shown, the external threads extend from below the 

head 17 to ttic tip 15. 

Each screw is substantially symmetrical about a central longitudinal aws 
212. The head 17 has in its top surfece a recess 213 for engagement by die screwdriver 
bit. 

Each screw is received with its threaded shank 208 engaged within a 
sleeve. In forming the sleeves about the screw, as in the manner for example described 
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in Canadian Patent 1,040.600. the exterior surfeccs of the sleeves come to be fonned 
with complementaiy threaded portions which engage the external thread 214 of the screw 
16. Each sleeve has a reduced portion between the lands 206 on one first side of the 
strip 13. This reduced sticngtfi portion is shown where the strip extends about each 
screw merely as a thin stn^like portion or strap 220. 

The strip 13 holds the screw 16 in parallel spaced relation a uniform 
distance apart. The strip 13 has a forward surface 222 and a tear surface 223. The 
lands 106 extend both between adjacent screws 16, that is, horizontally as seen in Figure 
3. and axially of the screws 16, that is. in the direction of the longitudinal axes 212 of 
the screws. Thus, the lands comprise webs of plastic material provided over an area 
extending between sleeves holding the screws and between the forward surface 222 and 
the rear surface 223. A land 206 effectively is disposed about a plane which is parallel 
to a plane in which the axes 212 of all the screws lies. Thus, the lands 206 comprise a 
web which is disposed substantially vertically compared to the vertically oriented screws 
as shown in the figures. The lands 206 and the sleeves, in effect, are disposed as 
continuous. verticaUy disposed strip 13 along the rear of the screws 16. that is. as a strip 
13 which is substantially disposed about a plane which is parallel to a plane containing 

the axes of all screws. 

A preferred feature of the screwstrip 14 is that it may bend to assume a 

coa-likB configuration due to flesdbility of the lands 206. such that, for example, the 
screwstr^ could be disposed with die heads of the screws disposed into a hdi^ 
that is. the plane m which aU tiie axes 212 of the screws lie may assume a coik^^ 
configuration to closely pack the screws for use. Having the lands 206 and sleeves as 
a vertically extending web lying in tiie pbne parallel that in which the axes 212 permits 
such coiling. 

The invention is not limited to use of the collated screwstrips Ulustrated. 
Many otfier forms of screwstrips may be used such as those Ulustrated in U.S. Patents 
3.910.324 to Nasiatka; 5,083,483 to Takaji; 4,019.631 to Lejdegardet aland 4,018,254 

to DeCaro. 
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Reference is now made to Figures 12 to 22 illustrating a second 
embodiment of a removable nose portion 24 which is adapted for substitution with the 
nose portion 24 iUustrated in Figures 1 to 6. Throughout Figures 12 to 22. simUar 
reference numbers arc used to refer to sunilar elements in Figures 1 to 11. For 
simplicity, the nose portion 24 shown in Figures 12 to 22 is shown merely in the context 
of the nose portion and/or with a screwstrip 14 including retainmg strip 13 and screws 
16. Other elements such as the shuttle 96. the shuttic pawl 99. the lever 48. the drive 
shaft 24, the bit 122 and the workpiece 124 are not shown for the purposes of simplicity. 
However, operation and interaction of various parts is substantially the same. 

The nose portion 24 of Figures 12 to 21 is identical to the nose portion 24 
of Figures 1 to 6 otiier tiian in the configuration of a passageway for tiie' screwstrip 
radially tiirough tiie guide tube 75 from the screw access opening 86 to the exit opening 
87. 

In Figures 1 to 6, the guide tube 75 has an outboard side which is 
completely cut away between die screw access opening 86 and the exit opening 87. In 
Figures 12 to 22. tiie guide mbe 75 is not completely cut away on its outboard side but 
laiher has a continuous portion 382 of its outer waU which separates tiic screw access 
opening86ftomthecxitopening87ontiieoutboardsideoftiieguidetube75. Asused 
herein, die oua)oard side is tfie side to which the strip 13 is deaccted when a scre^ 

is sqarated from the screwstrip 14. 

To accommodaic deflection of the strip 13 away ftom a screw 16 towards 

the outboard side, tiie passageway which extends ftom the screw access opemng or 
cnlranceway 86 to die exit opemng or exitway 87 is provided on its outboard side witii 
a lateral strip receiving slotway 304 cut to extend to tiie outfxmd side ftom flie 
cylindrical guideway 82. The slotway 304. as best seen in Figures. 18, 19 and 20. is 
bounded on tiie ouOioard side by side surface 306 . at its forward end by ramped surface 
308 and forward surface 125, and at its rear end by rear surface 312. Figure 20 shows 
tiie side wall 83 of tiie guideway 82 and witfi die side surface 306 of tiic slotway 304 
spaced towards tiie ouboard side by die widtfi of die ramped surface 308. 

- 35 - 



The access opening 86 forms an cntranceway for the scrcwstrip 14 
generaUy tadiaUy into the guidcway82on one side. The exit opening 87 fonns an 
exitway for portions of the strip 13 from wfaidi screws 16 have been driven, such 
portions being referred to as the spent strip 13*. 

The exit openings or exitway 87 is shown as adapted to encircle the spent 
strip 13* with the exitway 87 bordered by learwardly directed forward surface 125, 
forwardly directed tear surface 312. inboard side surface 314 and outf)oard side surface 
316. 

As seen m Figures 12 and 13. ramped surface 308 is an axially rearwardly 
directed surface v*idi aisles forwardly from the forward sufece 125 towards the 
cntranceway. As seen in Figure 19. the ramped surface 308 also angles forwardly with 
increasing distance from the axis of the guideway 82. 

The ramped surface 308 extends forwardly from forward surface 125 at 
juncture 218. with the ramped surface following the curvattire of the side wall 83 as a 
ledge of constant width forming a curved sidewall portion 320 merging tangentiaUy into 
side surfiK» 306. 

Figures 18. 19 and 20 aiustrate the nose protion 24 with a screw 16 
coa«aUydisposedwidiinguidew:v82icadytobedrivenbythescrcwdriverbit. Figure 
18 is a cross-secdon tbrougb the screw feed diannd element 76 and s^ 
the screw as positioned when the screw 16 has extended from Ibe cbanndwsqr 88. 
through the cntranceway 86 and into the guideway 82. Figure 18 also shows dearty 
how. ill respect of screws in the channelway 88, the imder sorfiices of the he^ 
to be engaged on rearwardly directed shoulders 198. Figure 19 is a cross-section througji 
the axis of the gmdcway 82 and shows the guideway 82 having an inner diameter 
marginally greater than the diameter of the head 17 of the screw 16 to be driven therein 
and witii the side wall 83 about portions of the guideway 82 adapted to engage the head 
17 of the screw 16 and assist in coaxially locating the screw 16 in the guideway. As 

seen in Figures 18 and 19. the forward surface 222 of strip 13 engages the forward 
surface 125 of the exitway 87. 
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Figures 14, 15, 16 and 17 illustrate successive positions the screwstrip 14 
assumes in driving the last sacw 16 firam the str^ 13. Figure 14 shows the position die 
last screw assumes when advanced into the giudeway 82 by the shuttle 96 (not shown). 
The screw 16 of Figure 14 is subsequently oigaged by the bit 122 of the driver shaft 34 
(not shown) to be rotated and pushed forwardly, vfbeuAy die screw 16 rotates within the 
strip 13 toward assuming the position shown in Rgure 15 wdi the head 17 of die screw 
16 near to engaging the strip 13. With continued downward mov^ent of the screw 
. ftom die position of Figure 15, die underside of die head 17 exerts downward pressure 
on die strip 13, witii the strip 13 to pivot about die radially inner edge of die forward 
surface 125 such that the strip 13 comes to have its terminal end 322 drawn downwardly 
ynth the strip to assume the angled orientation as shown in Figure 16. 

The extent to vdiich the strip may pivot about the radially inner edge of 
die forward surface 125 may be limited by die engagement of die rear surface 223 of die 
strip widi die rear surface 312 of die cxitway 87. The ramped surface 308 preferably 
is selected to angle forwardly from the forward surface 125 such diat the tamped surface 
308 is below, preferably only marginally below, die forward surface 222 of die strip 13 
and disposed at substantiaUy the same angle as die forward surface 222 of die strip 13. 

In Figure 16, die screw head 17 urges die strip 13 downwardly into die 
angled configuration shown widi die straps 220 continuing to extend about die shaft of 
the screw but becoming tensioned and/or stretched. Widi fuidier driving of die screw 
16 focwaidty, with die strip 13 being retained in the angled position against fiudier 
forward movement, die forward movement of die head 17 breaks die straps 220 and die 
head 17 pushes die sttip 13 laterally to die oudxMtid side in die head 17 passmg 
forwardly in die guidcway 82 past die strip 13. As seen in Figure 21, die strip 13 is 
located oudxiard of the guideway 82 and screw 16 in die slotway widi head 17 of die 
screw free to pass forwardly dier^ast in the guidcway. 

Figure 22 is a top CTOss-sectional view of Figure 21 . Figure 22 shows the 
strip i3 as deflected to die outboard side into die slotway. Figure 22 also shows die strip 
13 as having its terminal end 322 located towards die outboard side compared to die 



-37 - 



leading end 324 of the spent strip 13'. The spent strip 13' can adopt various positions 
where it exits the exitway 87. The entire strip 13' can assume a more outboard position 
as vdth the strip's outboard surfaces assuming the position of the dotted line 326 in 
Figure 22. The entire strip 13* can assume a position in which its leading end 324 
extends more inboard, as with the strip's outboard surfaces, assuming the position of the 
dotted line 328 in Figure 22. witfi the spent strip 13* to extend diagonally througji the 
exitway 87. 

With the inner edge 330 of forward surface 125 curving rcarwaidly as seen 
in Figure 22. engagement between the inner edge 330 and the forward surface 222 of die 
strip tends to pivot die strip to move its terminal end 322 to the outboard side which is 
advantageous to assist in urging the strip 13 into the slotway. 

As best seen in Figure 21. the ramped surface 308 angles forwardly with 
mcreased radius from die axis of die guideway. Tliis assists in engagement between die 
ramped surface 308 and die forward surface 222 of die strip tending to urge die strip 13. 
or at least die strip's forward surface 222. sideways towards die oudxmd side and away 
from die screw 16 as is advantageous to reduce die likelihood of jamming of die strip 
under die head 17 of die screw as between die head 17 and die side waU 83 . 

Figure 23 shows a diird embodiment of a nose portion 24 identical to die 
nose portion of Figure 13 but in which die forward surface 125 towards die oud>oard side 
angles forwardly as an angled surfecc portion 332 initiaUy at an angle similar to dut of 
lamped surfecc 308. then merging into a surto portion 334 forward of surfea 

On the strip 13 being drawn downwardly into flie angled configuration as 
dK)wn in Figure 16, die angled surfecc portion 332 and the more forward surfed 
334 assist in urging die strip 13 towards die oudxrnd side and into die slotway. Therear 
surface 3 12 of die exitway 87 could also be configured such flat vdien die strip 13 is 
angled upwardly, die engagement between die rear surface 232 of die strip 13 and die 
rear surface 312 may urge die strip 13 towards die outboard side. Figure 22 shows in 
dotted lines as 313 an alternate location of rear surface 312 which angles rearwardly 
toward the outboard side. 
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In Figures 14 to 22, the scicwstrip 14 has been shown in a prcfened fonn 
for scrcwstrips which ate to comprise discrete length segments. The strip, as seen in 
Figures 12 and 20, has lands 106 of relatively constant cross-section througjiout the 
length of the strip, with an enlarged flange 107 extending along the outboard side of the 
strip. This structure and particulariy the enlarged flange 107 assists in making the strip 
self-supporting, that is. so that a segment will support the weight of the screws agamst 
bending. Hangc 107 extends in the axial direction of the screw at least half the height 
of the lands. The strip 13 has been shown with a terminal end 322 which typically 
would extend ftom the last screw, about one half the distance between screws. 

The strip 13 typically would be of a length of at least six inches and may 
be very long in the case of a coiled screwstrip. The leading end 324 is shown at a 
location where the strip 13 has ceased to be drawn in the drawings. 

The nose portion 24 is shown as removable for use in an assembly as 
illustrated. It is to be appreciated that the particular features of th-j exitway , entranceway 
and guideway specifically disclosed to assist in driving the last screw in a strip could be 
used in other guide mbes such as those which are not removable and which may or may 
not have an associated channelway. 

The driver attachment 12 in accordance with this invention and the nose 
portion 24 described herein are particularly adapted for driving screwstrips 14 in die 
fonn of short s«;gmeols. preferAly in the ran^ of about six to eighteen mches in lengfli. 
One prefcned length is about twelve inches so as to hold, for example, about 32 screws 
of, for example, drywall screws or wood screws. To provide each segment with 
sufficient rigidity to be self-supporting, it is ptefened to provide the strip 13 to have 
increased dimensions nonnal the axis of the screw on the outboard side of the screws as. 

for example, with the lands 206 exiendmg as a contuwous web along.the outboard side 
of the screws as seen in Figure 20. Reinforcing rib or flange 107 may be provided along 
the entire length of the lands 206 as seen in Figures 19 and 20. Such a reinforcing 
flange 107 or rib is of assistance in maintaining the axis of the screws in the same plane 



- 39 



against coUing. The enlarged slotway in the nose portion of Figure 12 is readUy adapted 
to accommodate strips with such lands 206 and ribs 336 of increased width. 

When, as shown in Figure 14. the last screw 16 in a strip is located in the 
guideway. the fact that the cxitway 86 encloses the spent strqi 13' prevents the strip ftom 
rotating about the axis of the guideway to an orientation in which the screw 16 might be 
able to drop out of the guideway or the screw when driven is increasingly likely to jam. 
The spent strip 1 3 ' may extend from the cxitway 87 at various angles limited only by the 
location of the side surfaces 314 and 316. Surface 314 extends tadially away ftom the 
guideway and towards the inboard side. 

The configuration of Figures 12 to 23 is advantageous to better ensure that 
the last screw 16 in any screwstrip 14 is driven and to generally assist in r^ucing the 
likelihood of any screw 16 bemg driven becoming jammed in the guideway with the strip 
13. 

Preferred strip segments for use with the drive attachment in accordance 
widi this invention are as shown in Figure 12, segments of discrete length in whkh the 
axis of all strips lie in the same flat plane and in which the heads 17 of the screws are 

all located in a straight line. 

Figure 24 schematically shows a driver assembly similar to that in Figure 
1 but adapted to drive a screwstrip of a segment 340 of discrete length, but which is 
curved in die sense that the heads (and tips) of the screws Ue in a curved line at a 

constantiadiusfiomapoint338. PrefciaWy.allof die axis of die screws lie in die same 
plane. Each screw 16 prefciably extends ladiafly ftom point 338. Tbe advantage of die 
curved discrete segment 340 is diat die tips of screws 16 whfch are yet to be driven are 

spaced further rearward from a woricpiece dian tips of screws which are all in die same 
straight line. Having die tips of screws 16 spaced ftom die wbtkpiece can be of 
assistance in preventing die tips of screws not yet driven ftom maridng die surface of a 
workpiece. 

A preferred radius of curvature may be in the range of twelve to diirty-six 
inches. Dependmg upon die curvamre of die segment 340. die screw feed chamiel 
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dement 76 and its channelway 88 may be adapted to conespondmgly adopt a smular 
radius of curvature or have sufficient space to accommodate both straight and curved 
Strips. 

Reference is now made to Figures 25 to 28 lowing a modified form of 
a canister 400 to contain a coil of a collated scicwstrip 14 and a system to mount the 

canister 400 to the driver attachment. In Figures 25 to 28. the same reference mmibers 
are used to refer to the same elements as in the other figures. 

Figure 25 Uhistiates an exploded view of the housing 18 and slide body 
components simUar to the view shown in Figure 2. The individual elements of the two 
embodiments are very similar. Figure 25 shows the use of a nose portion 24 with an 
enclosed exit opening 86 and with die guide tube having the axially extending continuous 
portion 302 outboard of the passageway to receive the strip. The support surface 125 
is shown to be normal the axis of the guideway. 

Reference is made in Figures 25 and 26 to the slide stops 25 which are 
secured to the rear portion 22 of the slide body by bolts 402 such flat the slide stops 25 
slide in longitudinal slots 40 on each side of housing 18 to key the rear portion to the 
sttde body and to prevent the sUde body being moved out of the housing past a fuUy 

attended position. 

Each slide stop 25 carries a coupling shoe gencraUy indicated 404 by 
vrtridiacanister400maybcmo«nlcdtotbelhcdriveratiachmenL canister 400 is 
diown in Figures 27 and 28 lo include a biackct 406 wifli two spaced 
and410. Eadi aim 408 and 410 is adapted to be secured to a coupling dice 404 on the 
slidestops25. Inparticuh.r.thearms408and410havcslots(notshown)intlK«inner 

surfaces complementary to the shape and profile of the coupling shoe. These slots have 
an open forward end and a closed rear end complementary in ptofile4o the curved rear 

end412ofthecouplingshoe404. A bolt 414 extends through each ofarms 408 and 410 
ix,toanut4l6ineachshoe404tosecureeacharmtoitsrespectiveshoe404. Eachshoe 
404 has a longimdinal rib 418 spaced from the surface of the housing 18 and a keyway 
in die slots of the arms 408 and 410 is adapted to receive diis rib 418 to positively 
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provide agaiiB^t spreading of the amis apart independenUy of the bolts 414. A bolt 415 
is provided to secure the rear portion 22 to the nose portion 24 with bolt 415 screwing 
through the shoe 404. and the rear portion 22 into the cylindrical portion 77 on the nose 
portion 24. 

•Die bracket 406 carrymg the canister 400 can leadUy be removed from 
the slide stops 25. for example, by removing bolts 414 and sliding the arms axially 

rearward relative the shoes 404. 

The bracket 406 has a screw carrying tray 420 coiq)led to it. Amounting 

flange 422 on the bracket 406 carries a slide key 424 engaged slidably in a keyway 426 
on the tray 420. By tightening or loosening bolt 428. the tray 420 can be located at 
desired positions forwardly and rearwardly relative the longitudinal axis of the guideway. 
Tbft tray is preferably positioned such that coiled screws sitting with their tips on the 
bottom surface 430 of the tray have their heads 17 disposed at the same plane as heads 
of screws received in the chamielway 88 of the screw feed channel element 76. The tray 
has a rearwardly extendmg side wall 431 directmg screws to exit via an exit port 432 

direcUy in line to the channelway 88. 

The nose portion 24 and the canister 400 are both coupled to the rear 
portion22andthusmovetogetheraspartsoftheslidebody20. The tray and screwstiip 
are always in a constant aligned position relative the nose portion 24 in aU positions in 
sU<Hngofthesadcbody20relativethehous-mgl8. This is in contrast widi the cartridge 
9 in Figure 1 which is mounted to die hou^nng 18 and the screwstrip 14 mu^^ 
eadi cycle of in and out sUding of ifae housing 18 relative the slide body 20. 

Figure 26 shows an advantageous configuration for the shutde 96 in being 
provided with a fixed post 432 opposed to the mamial release arm 102 to permit pivoting 
of the release arm 102 by drawing the release arm 102 towards the iixed post 432 by 
pmching them between a user's Aumb and index finger. 

Mountmg of the canister 400 to the slide stops 25 permits the slide body 
18 to be fully retractable within the housing without die screwstrip being flexed in each 
reciprocal stroke. 
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As seen in Figure 26, a stop member 40 is mounted to housing 18 to 
engage a stop flange 442 on the slide stop 25 and provide increased surfaces to bear 
stopping load forces. A longitudinal rib 444 extends along the side of housing 18 and 
a complementary slotway is provided in each stop flange 442 closely sized thereto to 
assist in longitudinal parallel sliding and engagement. 

Referring to Figure 18 and 26, the guide tube 75 has a forward surface 
446 which is a segment of a spherical surface of a radius centered on the axis of the 
guideway such that screws beiiig driven may be driven into a workpicce a relatively 
constant distance even if the guideway is disposed at a slight angle to the normal relative 
the workpiece. 

The preferred slotway illustrated in Figures 12 to 22 shows the slotway 
bounded forwardly by the ramped surface 308 which slopes refaUve the axis of the 
guideway both forwardly towards the cntranceway and widi increased radial distance 
from the axis of the guideway. It is to be appreciated that the slotway may be bounded 
forwardly by surfaces normal the axis of the guideway as. for example, an extension of 
sappott surface 125 and such a configuration is shown in Figure 25. 

While the mvention has been described with refereiKe to preferred 
embodiment, the invention is not so limited. Many variations and modifications will now 
occur to persons skilled in the arL For a definition of the invention, reference is made 
to die appended dsums. 
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